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This study is about the microbiostratigraphy of the Asmari Formation in the Lorestan Zone, south-west Iran.  
Six biostratigraphical zones were defined after summarizing the available stratigraphical data and occurrence of the Early 
Oligocene-Early Miocene benthic foraminifera. The zones are: Nummulites intermedius, N. vascus Assemblage Zone 
(Ruplian, for the Laneh and Chenareh sections); Lepidocyclina-Operculina-Ditrupa Assemblage Zone (Chattian, for the 
Laneh section); Archaias asmaricus, Archaias hensoni- Miogypsinoides complanatus Assemblage Zone (Chattian, for Laneh 
and Chenareh sections); Elphidium sp.14–Miogypsina sp. Assemblage Zone (Aquitanian, for the Laneh, Chenareh and Sar 
Tang sections); and biozone Borelis melo curdica–Borelis melo melo Assemblage Zone (Burdigalian, for Chenareh, Sarkan 
and Sar Tang sections). The lower part of Asmari formation in the Sarkan section (from base to 38 m) has no index fossils, 
so we called it the Indeterminate Zone. The zones were successfully correlated with the biostratigraphical sachems in the 
Zagros Basin. 
[Keywords: Benthic foraminifera; Biostratigraphy; Oligocene; Miocene; Asmari Formation; Lorestan basin] 
Introduction 
The Oligocene–Miocene sediments of Asmari 
Formation is one of the most important and largest 
carbonate oil reservoirs in the world, estimated to 
hold more than 90% of the recoverable hydrocarbons 
of Iran and Iraq1. The Asmari Formation at the type 
section in the Asmari Mountain, south-west of 
Masjed-Soleyman, consists of 314 m of limestone 
interbedded with marl2. In general, the Asmari 
Formation is characterized by complex lateral and 
vertical facies variability3. The local variations in 
lithology within Asmari Formation are mainly 
recognized as members such as the Kalhur anhydrite 
and the Ahwaz (i.e., Ghar) sandstone (Figure 1).  
In the south-west of Khuzestan, the calcareous 
sandstones and sandy limestone of the Ahwaz 
Member derived from the Arabian shield, 
interfingering with limestone of the middle and lower 
parts of the Asmari Formation4. Kalhur anhydrite 
(with some salt) occurs in a narrow basin along the 
mountain front and the Dezful Embayment Fault, 
which borders in the northern and southern margins, 
respectively5.  
Recent study showed increasing interest in 
enhanced oil recovery methods to optimize the 
production of the Asmari Formation. One of the initial 
stages in this process is obtaining an improved 
understanding of the reservoir heterogeneities6. In 
recent years, the Asmari Formation has been the focus 
of attention of a large number of geologists. However, 
there are still problems with respect to the exact litho- 
and chronostratigraphic position of this unit.  
This paper aims to clarify stratigraphic setting of the 
Asmari Formation in the Lorestan Zone based on 
recorded foraminiferal assemblages. 
 
Geological setting 
The Lorestan Zone is a northwestern part of the 
Zagros Oroganic Belt. The study areas located in the 
Lorestan zone include four sections (Figure 2): Laneh, 
Sarkan, Chenareh, and Sar Tang. They are located at 
the southwestern limb of Laneh, Sarkan and 
Chenareh, and Sar Tang anticlines. In the Sarkan and 
Chenareh sections, Asmari Formation overlies 
Shahbazan Formation, while in the Laneh and Sar 
Tang sections it covers Pabdeh Formation. Shahbazan 
Formation deposited in the flanking shelves of the 
Lorestan Basin. Its name is taken after the village of 
Shahbazan in the Lorestan province. The type section 
of Shahbazan Formation was measured in the Thaleh 
Zang railroad station in Khuzetan province by James 
& Wynd (1965). It consists of 332.8 m of  white  and 
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Fig. 1 — Lithostratigraphic position of the Asmari Formation within the Cenozoic rocks of Zagros Basin (adopted from Wynd3). 
 
  Fig. 2 — Structural-sedimentary zones of Zagros province and the location of the study sections in Lorestan zone. 
 
brown weathering, bedded, porous, dolomite, 
dolomitic limestone and limestone at the type section. 
In most places of the Lorestan basin, Shahbazan 
Formation lies conformably on the clastic facies of 
Kashkan Formation. In the south and south-west 
Lorestan (southern flank of Chenareh anticline) 
Shahbazan Formation interfingers with marl of 
Pabdeh Formation. Shahbazan and Asmari Formations 
form an important topographic unit in the northern 
and northeastern part of Lorestan (e.g. Sarkan 
anticline). Their boundary is often difficult to place, 
thus making it necessary to map the two formations as 
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one unit. Therefore, the two names are hyphenated 
(Shahbazan-Asmari Formation).  
Pabdeh Formation is part of a thick carbonate-
siliciclastic succession in the Zagros Basin of south-
west Iran which includes carbonate reservoirs of 
Cretaceous and Cenozoic ages7. Pabdeh Formation of 
the upper Paleocene to the lowermost Oligocene is a 
thin–bedded grey and greenish blue marl with 
subordinate calcareous shale and limestone; foredeep 
facies grading toward the north-east into Shahbazan 
dolomitic limestone. 
The name Pabdeh Formation is obtained from 
Pabdeh Mountain in Khuzestan Province where James 
and Wynd (1965) described the type section at Tang-e 
Pabdeh in south-east of Pabdeh Mountain which is 
located in north of Lali oil field. Thickness of this 
Formation in the type section is 798.5 m. Pabdeh 
Formation overlies Gurpi Formation disconformably. 
At all the sections studied, Asmari Formation is 
overlain by the middle Miocene evaporites of 
Gachsaran Formation. Gachsaran Formation is one of 
the most important seals for hydrocarbon reservoirs in 
one of the richest habitats for hydrocarbon in the 
world. This formation was named after its best 
developed sequence found in the Gachsaran field in 
south-west Iran, where it consists of a thick and 
extensively developed series of anhydrite with minor 
limestone, shale and marl. Asmari Formation reveals 
a homogeneous lithology in the Sarkan, Maleh Kuh, 
Kabir Kuh and Chenareh sections. The investigated 
strata of Asmari Formation are composed of massive 
limestone, medium-bedded limestone, marlstone and 
dolomite. In Sar Tang, Asmari Formation is mainly 
composed of carbonates and evaporates (The Kalhur 
Member). The Kalhur Member thickness at this 
outcrop section reaches a total of 126.5 m, with 5 m 
of gypsum at the bottom. This is followed by a 32.5 m 
interval composed of limestone, argillaceous 
limestone and marl interbeds containing planktonic 
foraminifera the argillaceous limestone eventually is 
followed by red algal patch reefs. 
 
Material and Methodology 
Four sections of Asmari Formation were measured 
bed by bed and ere sampled: Laneh, 250; Sarkan, 
100m; Chenareh, 128 m and Sar Tang, 220 m thick. A 
total of 489 specimens were sampled during the 
detailed field study. Samples were taken from the 
carbonate and marly layers almost every 2 m 
according to the facies variation. The samples were 
prepared for thin sectioning to study the larger 
foraminifera. Taxonomic classification was based on 
Adams and Bourgeois8 and Loeblich and Tappan9. 
Larger foraminifera are the main means for the 
stratigraphic zonation of carbonate sediments. 
Planktonic foraminifera are rare in Asmari Formation, 
making correlation with the planktonic zonation 
difficult10. Therefore, biostratigraphic zonation is 
mainly based on the larger benthic foraminifera which 
are very abundant and have high diversity in the study 
sections. The biostratigraphical contents of Asmari 
Formation were described by Wynd3 and reviewed by 
Adams and Bourgeois8. Recently, results of Sr-isotope 
measurements clearly shows that the zonation of 
Adams and Bourgeois8 is fairly robust and the marker 
species are more stratigraphicaly restrained11, 12.  
 
Results 
Benthic foraminifera are abundant and diverse in 
most samples of Asmari Formation at the studied 
sections (Figs 3 and 4). The zonal scheme presented 
here consists of six zones based on the stratigraphic 
distribution of benthic foraminifera recognized in thin 
sections (Figs 5-8). 
 
1-Nummulites intermedius-Nummulites vascus 
Aassemblage Zone 
 Author: Wynd3; Laursen12 
Definition: Two species of Nummulites, N. fichteli 
(synonym–N. intremedius) and N. vascus (synonym–
N. incrassatus), occur in Asmari Formation. Both N. 
fichteli and N. intremedius have similar stratigraphic 
ranges. According to BouDagher-Fadel13, extinction 
of Nummulites can be correlated with the Rupelian 
stage. Sr isotope dating11 shows the last appearance of 
the genus Nummulites in Dezful Embayment occured 
in latest Ruplian time.  
Common taxa: Amphistegina sp., Ditrupa sp., 
(Trace fossil), Eulepidina sp., Discorbis sp., 
Heterostegina sp., Lepidocyclina sp., Nephrolepidina 
sp., Operculina sp., Operculina complanata, 
Planorbulina sp., Quienqueloculina sp., Reussella sp., 
Sphaerogypsina sp., and Textularia sp. 
 
Age: Ruplian 
Distribution: This biozone begins at the lowermost 
part of Asmari Formation upward to 43.35 and 42 m 
in the Laneh and Chenareh sections, respectively.  
In the Dezful Embayment area, Nummulites intermedius-
Nummulites vascus Assemblage Zone occurs at the 
lower part of Asmari Formation which progressively 
replaces the top of the planktonic foraminiferal 
assemblages of Pabdeh Formation from north-west to  
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Fig. 3 — a) Neorotalia viennoti, Sample no. 170, Sar Tang Section; b) Neorotalia viennoti, Sample no. 212, Sar Tang Section; c) 
Nummulites vascus, sample no. 107, Sar Tang section; d) Nummulites intermedius, sample no. 120, Sar Tang section; e) Nummulites 
fichteli, sample no. 120, Sar Tang section; f) Nephrolepidina sp., sample no. 170, Sar Tang section; g) Elphidium sp. 14., sample no. 243, 
Sar Tang section; h) Reuuesella sp. Sample no. 170, Sar Tang section; i) Austrotrillina howchini, sample no. 30, Laneh section; and j) 
Subtranophyllum thomasi, sample no. 150, Sar Tang section. 
 
south-east11. This zone was introduced form Central 
Iran Back Arc Basin14 and Urumieh-Dokhtar Inter 
Arc Basin15. This Assemblage is correlated with 
biozones SBZ22A of Cahuzac and Poignant16 in the 
Mediterranean region. 
 
2- Lepidocyclina-Operculina- Ditrupa Assemblage 
Zone 
 
Author: Wynd3; Adams and Bourgeois8; Laursen12 
Definition: The zone is defined by co-occurrence 
of Lepidocyclina sp., Operculina sp. and Ditrupa sp. 
Operculina and Ditrupa are of limited stratigraphic 
value in the Oligo-Miocene deposits of Iran for being 
long ranging. Wynd3, Adams and Bourgeois8, and 
Laursen12 believe that the Lepidocyclina-Operculina-
Ditrupa Assemblage Zone indicates an Oligocene 
age. In Zagros Basin, the first appearance of 
Lepidocyclina occurred before the last occurrence of 
Nummulites (Amirshahkarami et al.)17. Based on 
Mohammadi et al.18, the co-occurrence of Nummulite 
with Lepidocyclina (Eulepina) is no older than Late 
Ruplian.  The   last  appearance  of  Lepidocyclina  in  
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Fig. 4 — a) Ditrupa sp., sample no. 34, Sar Tang section; b) Peneroplis thomasi, sample no.50, Sar Tang section; c) Archias hensoni, 
sample no. 228, Laneh section; d) Spirolina sp., sample no. 111, Chenareh section; e) Peneroplis thomasi, sample no. 215, Sar Tang 
section; f) Archaias kirkukensis, sample no. 226, Sar Tang section; g) Meandropsina anahensis, sample no. 174, Laneh section; h) Borelis 
haueri, sample no. 224, Sar Tang section; and i) Borolis pygma, sample no. 218, Sar Tang section. 
 
Asmari Formation was recorded from Aquitanian 
(Reuter et al.19). Lepidocyclina can be subdivided  
into subgenera, Nepherolepidina (embryon with 
deuteroconch half embracing protoconch) and 
Eulepidina (embryon with deutroconch almost 
completely embracing protoconch). Nepherolepidina 
ranges from Late Ruplian to Late Burdigalian and 
Eulepidina ranges from Late Ruplian to Late 
Chattian20. Thus the presence of Eulepidina indicates 
an Oligocene age. Vaziri Moghaddam et al.21 reported 
this biozone of northern limb of Kabir-kuh which 
contains index microfossil, Spiroclypeus blanckenhorni. 
According to Ehrenberg et al.11 and based on Sr 
isotope dating, Spiroclypeus blanckenhorni has been 
regarded as indicative of Chattian age. Racey22 
believes that the presence of Eulepidina without 
Nummulites suggests a late Oligocene age. 
Simultaneous occurrence of the large and flat 
symbiont bearing, Lepidocyclina, Nummulites, and 
planktonic foraminifera represents the deepest 
environments of the lower limit of the photic zone, 
most likely in a slope environment (e.g. Rag-e-Safid 
oil field and Naura anticline, SE Ahwaz and SE 
Shiraz, respectively)23, 24  
 
Age: Early Chattian. 
Distribution: This Assemblage begins at the 
thickness of 48 m in Laneh section. This biozone was 
recorded at the basal part of Asmari Formation  
in the other part of the Zagros, such as Deh Dasht 
(Izeh Zone25); Firooz Abad (Fars Zone26) at basal part 
of Asmari Formation at the Kabir Kuh section and 
extends upward with a thickness of 48 m21. This 
Assemblage is correlated with biozones of the upper 
part of SB22A, SB23B and SBZ23 of Cahuzac and 
Poignant16 in the Mediterranean region. 
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  Fig. 5 — Vertical foraminifera distribution of Asmari Formation 
at Laneh section, Lorestan basin. 
 
3-Archaias asmaricus, Archaias hensoni-
Miogypsinoides complanatus Assemblage Zone 
 
Author: Laursen et al.,12  
Definition: The age assignment of the Archias 
asmaricus–Archias hensoni Assemblage subzone 
previously assigned to Aquitanian by Adams and 
Bourgeois8 was changed into Chattian (Laursen et al. 12). 
According to Eames and banner27, Archaias 
asmaricus and A. hensoni range from the Early to 
Late Chattian. Their last occurrence has been 
considered near or just after the base Miocene based 
on Sr isotope dating by Ehrenberg et al. l1. 
For this reason, in areas where sea conditions are 
prevailing, Archaias can be seen and in areas with 
limited rotation of irrigation water Miogypsinoides are 
species that are more abundant. Miogypsinoides 
occurrence is only over a small part of the Asmari 
carbonate, where it has been recognized by Sadeghi et 
al.28. The genus Miogypsinoides was not observed in 
any investigation this study is based on. 
  
Fig. 6 — Vertical foraminifera distribution of Asmari Formation 
at Sarkan section, Lorestan basin. 
 
Common taxa: Neoretolia viennoti, Nepherolepidina 
sp., Archaias hensoni, Archaias asmaricus, Archaias 
kirkukensis, Archaias sp., Austrotrilina asmariensis, 
Austrotrilina sp., Borelis pygma, Dendritina rangi, 
Discorbis sp., Ditrupa sp., Meandropsina iranica, 
Peneroplis sp., Spirulina sp., Quinqueloculina sp., 
Peneroplis evolutus, Peneroplis thomasi, Pyrgo sp., 
Triloculina trigonula, Valvulinid sp. 
 
Age: Late Chattian 
Distribution: This assemblage is recorded in 
thickness 27 and 12 m in Chenarh and Laneh sections, 
respectively. It corresponds to biozone SB 22 and 
SB23 of Cahuzac and Poignant (1997) in the 
Mediterranean region. The same biozone was 
recorded at Asmari Formation in the other part of the 
Zagros such as Fars and Dezful Embayment28.  
 
4- Elphidium sp-14, Miogypsina sp, Assemblage Zone 
 Author: Laursen et al.12 
Definition: Miogypsina has stratigraphic value. 
Latest Early Oligocene (Ruplian) to Early Miocene 
(Burdigalian) in Americas, Late Oligocene (Chattian) 
to Middle Miocene (Langhian) in Mediterranean, 
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Middle Serravallian in the Indo-Pacific province and 
Early Miocene (Aquitanian) in the Far East29. This 
genus was considered as an indicator of the Early 
Miocene30. Sr isotope dating11 shows that the first 
appearance of the genus Miogypsina in Dezful 
Embayment occured in Late Chattian time. Adams 
and Bourgeois8 subdivided Elphidium based on the 
thickness of the wall into Elphidium sp. 1 and 
Elphidium sp. 14. Elphidium sp. 1 has thin wall 
occurring through Asmari Formation. Adams and 
Bourgeois8 reports suggested that Elphidium sp. 1 is 
of no significant stratigraphic value. Elphidium sp. 14 
has thick wall and occurs in Aquitanian time.  
Common taxa: Amphistegina sp., Austrotrilina 
asmaricus, Austrotrilina howchini, Borelis sp., 
Dendritina rangi, Discorbis sp., Elphidium sp-14, 
Lepidocyclina sp., Miogypsina sp., Neorotalia 
viennoti, Peneroplis sp., Pyrgo sp., Quinqueloculina 
sp., Reusella sp., Spirolina sp., Peneroplis sp., 
Peneroplis thomasi, Triloculina trigonula and 
Valvulinid sp.  
Age: Aqitanian 
Distribution: This Assemblage begins at the basal 
part of Asmari Formation at the Sar Tang section and 
extends upward with a thickness of 71 m. This 
Assemblage is recorded in thickness 8 m at Chenareh 
section and 20 m at the upper most of Laneh sction. 
It corresponds to biozone SB24 in the 
Mediterranean region. This biozone was recorded at 
Asmari Formation in the other part of the Zagros such 
as Fars and Dezful Embayment17, 28. 
 5- Indeterminate Zone 
 Author: Laursen et al12  
Definition: According to biozonation Laursen et 
al.12 and due to the lack of index foraminifera and its 
stratigraphic position, this Assemblage is called 
Indeterminate Zone and is attributed to the Early 
Miocene (Aquittanian) time. Amirshahkarami et al.17 
called it “barren zone”. This zone usually is composed 
of mudstone or bioclastic wackestone microfacies at 
the sedimentation setting of lagoon. 
Common taxa: Austrotrillina asmaricus, Austrotrilina 
howchini, Borelis sp., Dendritina rangi, Pyrgo sp., 
 
Fig. 7 — Vertical foraminifera distribution of Asmari Formation
at Chenareh section, Lorestan basin. 
 
 
Fig. 8 — Vertical foraminifera distribution of Asmari Formation
at Sar Tang section, Lorestan basin. 
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Quinqueloculina sp., Peneroplis sp., Schlumbergerina 
sp. and Triloculina trigonula. 
 
Age: Aqitanian 
Distribution: This Assemblage begins at the basal 
part of Asmari Formation at the Sarkan section and 
extends upward with a thickness of 71 m. This 
biozone was recorded at Asmari Formation in the 
Rage Sephid oil field Dezful Embayment23.  
 
6- Borelis melo curdica–Borelis melo melo Assemblage 
Zone 
 Author: Adams and Bourgeois8; Laursen et al.,12, Van 
Buchem et al. 6 
Definition: In the Zagros and Central Iran, Borelis 
melo curdica has been regarded as a good indicator of 
the Burdigalian time8. This Assemblage is recorded in 
many parts of the Zagros and Central Iran. It is the 
result of the Zagros orogenic movement by Late 
Aquitanian time. Some areas, such as Tang-e-Ban, 
have been less affected by this orogenic movement 
and marine sediments continue to Burdigalian. In 
these regions, different species of Miogypsina can be 
used to estimate the age. Mossadegh et al., (2009) 
reported Miogypsina sp.1, Miogypsina sp.2 and 
Miogypsina sp.3. 
Common taxa: Austrotrilina howchini, Borelis 
melo curdica, Dendritina rangi, Meandropsina 
iranica, Peneroplis thomasi, P. evolutus, Spirolina 
sp., Triloculnia trigonula.  
 
Age: Burdigalian 
Distribution: This Assemblage begins at the upper 
part of Asmari Formation at the Sarkan, Chenareh and 
Sar Tang sections. It corresponds to biozone SB 25 in 
the Mediterranean region. 
The presence of LBF such as Lepidocyclina, 
Miogypsina, Borelis together with coral Porites 
throughout the fauna association suggest an 
oligotrophic to mesotrphic environment within 
tropical (subtropical) realm32. Deposition in tropical 
zone was also confirmed by paleogeographical map33, 
which indicates that Zagros Basin was in 29-30°N 
paleolatitude during the oligo-miocene. The vertically 
and horizontally distribution of fauna association 
among the studied sections represents some 
environmental changes during the deposition age. 
Foraminifera are sensitive to serval environmental 
parameters like light intensity, turbidity, salinity, 
substrate types, nutrient supply, etc34. Therefore, 
foraminifera are ideal bioindicators of environmental 
changes in the past and recent marine realms. For 
analysis of environmental conditions, the foraminifera 
and associated fauna can be grouped into four 
assemblages:  
Assemblage 1 is dominated by planktonic 
foraminifera globigerinids. Small foraminifera, mollusk 
and echinoid fragments are rare. Assemblage 2 includes 
thin and flat larger benthic foraminifera such as 
Lepidocyclina, nummulitids (Nummulites, Operculina 
and Heterostegina) and Amphistegina. Planktonic 
foraminifera can be present. Mollusks, red algae, 
echinoid and bryozoan fragments are also common. 
Assemblage 3 is characterized by simultaneous 
occurrence of both perforate and imperforate larger 
foraminifera. Perforate foraminifera show thicker and 
smaller tests. Amphistegina, Miogypsinid, Lepidocyclina 
and nummulitids (Operculina, Nummulites and 
Heterostegina) are present. Borelis, peneroplids, soritids, 
Austrotrilina and small miliolids, dominate 
imperforate foraminifera. Small rotaliids, mollusk 
shells, echinoid, bryozoan fragments are also 
common. Imperforate foraminifera such as Borelis, 
peneroplids, soritids, Austrotrilina and miliolids, 
dominate assemblage 4. Mollusk, echinoid fragment 
and some hyaline foraminifera such as Elphidium and 
Discorbis can be present. Asemblage 1 is only present 
in the transition of Pabdeh to Asmari Formation. 
Assemblage 2 is present in lower parts of studied 
sections. Assemblage 3 is present in middle parts of 
sections, and finally assemblage 4 constitutes the 
uppermost fauna association. In Assemblage 1, high 
amounts of planktic organisms and the coeval absence 
of storm-derived inner ramp-related bioclasts, indicate 
distal autochthonous depositional environments below 
the storm wave base. The absence of light-dependent 
biota such as corallinacea and LBF indicates that 
these fauna developed under aphotic conditions  
in an outer ramp setting. For the Assemblage 2,  
the abundance of deep-living larger foraminifera  
(i.e., nummulitids and lepidocyclinids) suggests 
sedimentation in the oligophotic zone of the middle32. 
The muddy matrix represent a low energy 
environment. In Assemblage 3, The occurrence of 
three nummulitid genera (Nummulites, Operculina, 
Spiroclypeus) along with the common presence of 
miliolids represent a lower energy environment in a 
distal inner ramp setting28. The prevalence of 
epifaunal forms in the benthic assemblages indicates a 
vegetated, mobile, and well-oxygenated substratum in 
a shallow water environment34. In Assemblage 4, the 
predominance of porcelaneous foraminifera indicates 
shallow water setting with low turbidity, high-light 
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intensity and low-substrate stability23. A shift from 
Assemblage 1 into Assemblage 2 in lower parts to 
Assemblages 3 and 4 in upper parts of studied 
sections all suggest a decrease in depth. These 
changes in depositional environments and age 
conditions are related to some tectonic events. During 
the Oligocene in western parts of Lorestan province, 
Asmari Formation was deposited, while the eastern 
parts were exposed. Alavi35 interpreted that this 
could be as a result of the response of the basin  floor 
to a new phase of loading of the continental margin 
by intensified thrust faulting in the hinterland region 
which itself may suggest an increase in convergence 
rate at suture zone. During this postulated episode of 
intensification of the tectonic activity, the basin is 
inferred to have migrated toward the hinterland 
(northeast); while a freshly elevated forebulge in 
erosional removal of strata during development of 
Late Eocene represents a disconformity. At the 
beginning of the Burdigalian, the transgressive sea 
caused Asmari Formation to be deposited in eastern 
regions of the Lorestan province, but some western 
parts were exposed. This event could be related to a 
subsidence in the eastern parts of basin floor. Because 
of this subsidence, the basin becomes deeper in 
eastern parts, whereas the western parts were exposed. 
Therefore from western to eastern parts of Lorestan 
province, the age of Asmari Formation becomes 
younger (Fig. 9). 
 
Conclusion 
Four stratigraphic sections of Asmari Formation in 
the Lorestan foreland basin were studied to determine 
their accurate age. Larger benthic foraminifera 
biostratigraphically are the main biota of Asmari 
Formation in the study areas and therefore used  
for age dating of the study sections. Based on 
biostratigraphic data and foraminifera assemblages, 
six assemblage biozones have been recorded. 
Assemblage Nummulites intermedius-Nummulites 
vascus is present in the Laneh and Chenareh sections 
and is considered to be Rupelian in age. This 
Assemblage is correlated with SBZ 22A. The last 
occurrence of Nummulites was recorded in this zone 
while the last record of this genus in the 
Mediterranean basin is considered to be of as late as 
Oligocene in age16. 
Assemblage Lepidocyclina-Operculina-Ditrupa 
and Archaias asmaricus, Archaias hensoni- 
Miogypsinoides complanatus indicate Chattian age. 
They are present in the Laneh and Chenareh sections, 
respectively. These assemblages are correlated with 
SBZ 22B and SBZ 2316. The Archaias hensoni-
Miogypsinoides complanatus Zone like SBZ23 has 
  
Fig. 9 — Correlation of studied sections in Lorestan province. The age of Asmari Formation becomes younger from eastern to western
parts of Lorestan province. 
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been identified from the shallow-marine carbonate 
sequence, while Lepidocyclina-Operculina-Ditrupa 
Zone is an indicator of deep waters. 
Elphidium sp-14, Miogypsina sp. Assemblage 
Zone indicates Aquitanian age. It has seen in all 
sections with the exception of Sarkan, due to sea-level 
fall. It corresponds to Biozone SB24. In the Sarkan 
section, there is a poorly preserved fossil bed of 
Aquitanian age. These beds are in the base of the 
Borelis melo curdica–Borelis melo melo Assemblage 
Zone (Burdigalian) and are named Indeterminate 
Zone. Continuous regression of the sea level, gave 
rise to a shallow water condition, which dominated in 
most parts of the Lorestan basin. In the northern part 
of Lorestan basin, Laneh Section, the marine was 
quite regressed so the sediments of Gachsaran 
Formation lied directly on the Aquitanatn deposits of 
Asmari Formation. Foraminiferal Assemblages of 
burdigalian age in the Lorestan basin corresponds to 
biozone SB25 but lacks indicator open marine 
organisms such as Miogypsina. 
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